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Abstract 
The knowledge of the Pressure - Volume - Temperature (PVT) parameters is of an major importance in calculations 
of the properties of the fluids and the development of the layers, namely, the determination of the bubble pressures 
(Pb) and the factor of volume of oil formation (Bo), the design of the treatment units of the fluids and the estimate of 
the volumetric characteristics in the oil tanks. 
 
In absence of PVT data, the use of the correlations is capital for the prediction of PVT properties, thus the properties 
associated. Sight the geological effect, which represents the modification of the chemical composition of crude oil 
from one area to another, it is difficult to obtain such a precise result thanks to empiricisms, from this point of view, 
correlations PVT must be studied and modified according to the regional characteristics of oils. 
 
The development of correlations PVT was the scientific research task object many, which contributed to a great 
number of publications in differing, re-examined. Several graphic correlations (in the form of abacus) and 
mathematics are developed during two last decades to determine, in particular, Pb and Bo. These correlations are 
primarily based on the assumption that Pb and Bo are in functions direct with the rate of gas-oil solution (Rs), the 
temperature of tank (Tf), the specific gravity of gas (Ȗg), and the specific oil gravity (Ȗo). Moreover, the success of 
such a correlation depends mainly on the beach of the experimental data at which it was developed, as well as the 
geographical area. 
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1. Introduction : 
The calculation of the reservations in oil reservoir or determination of its execution and economics scenes 
requires a good knowledge of the physical properties of fluids. Bubble Pressure (Pb), Factor Volume of 
Oil Formation (Bo) and Gas Oil Ration (GOR) are of importance primary in the calculation of matter 
balance; the correlations on PVT which is generally used in oil industry are the important tools in 
calculations of performance of tank.  
For the development of a correlation, the geological state is considered important because the chemical 
composition of crude oil differs from the area to the area. It is difficult to obtain the same precise results 
by empirical correlations for different oil samples having different physical and chemical characteristics. 
Consequently, to explain regional characteristics, correlations of PVT must be modified before their 
application. 
This study examines existing correlations of PVT with their original coefficients and the modified 
coefficients based on data of PVT collected of different places in the south of Algeria. The statistical 
exactitude and validity are determined for these correlations and finally more adapted correlations are 
recommended for their application to crude oils of Algeria. In addition, this study can be employed like 
effective directive for the application of the correlations with various crudes.  
 
Nomenclature 
Physical Properties (Parameters of Oil) 
API API degree oil   
Bo Factor Volume of Oil Formation (scf/STB) 
GOR Gas Oil Ration 
Pb  Bubble Pressure (atm.) 
Statistical Parameters  
Ea Average absolute error % 
R2 Correlation coefficient 
s Standard Deviation 
2. PVT Correlation:  
 Last six decades, the engineers realized of the importance to develop and employ empirical correlations 
for PVT properties. The most popular empirical correlations [1 - 6] used in this work are: 
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x Standing (1947): a correlation for the forecast of the pressure bubble presented by correlating the 
temperature of tank, report/ratio of gas-oil of solution, the relative density of gas and the degree of API 
oil gravity. By using the same data used for its forecast of pressure of bubble the first correlation for 
the factor of volume of oil formation developed [1].  
x Lasater (1958): for its development of correlation for the pressure of point of bubble gathered data of 
the fractions of gas of solution [2].  
x Vasquez and Beggs (1980): brought back their work for the forecast of pressure of bubble and the 
factor of volume of formation of a crude saturated with gas and they brought back their research 
recommending a junction in the data with two ranges of API oil gravity [3]. 
x Glaso (1980): also presented a correlation for the forecast of the pressure of the point of bubble of a 
comprising whole of data of the temperature of tank, report/ratio of gas of solution/oil, the relative 
density of gas and the degree of API oil gravity. For the factor of volume of oil formation a correlation 
published which was based on the correlation of Standing with minor modifications [4]. 
x Al-Marhoun (1988): its correlation published to determine the pressure of point of bubble and the 
factor of volume of formation based on 160 benchmarks of the oil samples of the Middle East [5].  
x Al-Marhoun (1992): updated its beginning correlation 1988 for the factor of volume of formation by 
acquiring a great whole of data of 4012 benchmarks gathered of everywhere in the world [6]. 
3. PVT Data Acquisition : 
The data used in this study are obtained from the analysis of 884 samples coming from 51 different wells 
in the three popular fields in the south of Algeria, namely Bir Berkine, Hassi Messaoud (HMD) and 
Ohanet). After preliminary treatment of data, only 384 point of are introduced in the modeling approach   
to correlate Pb and Bo to reservoir parameters. Table 1 present all numbers of data points used study. 
 
Table 1.Data Base 
Areas  Bir Berkine HMD Ohanet Total 
Number of the samples 268 512 104 884 
Number of the data 156 157 71 384 
 
 
4. Process of evaluation: 
Existing correlations of PVT are applied to the whole of data and an analysis of complete error is 
carried out based on a comparison between the value envisaged and the original experimental value. For a 
detailed analysis of the exactitude of the examined correlations, an analysis of error based on various 
ranges of degree of API oil gravity is also carried out graphically. An analysis of error based on ranges of 
degree of API oil gravity is considered an effective tool to determine the suitability of the correlation for 
heavy, average or light oils 
5. Results and Comparisons : 
The statistical analysis shows an important improvement in the errors for all the correlations with the 
new coefficients. Such a comparison will indicate that the correlation with the least error offers a better 
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explanation of the parameters of PVT. After application of the existing correlations to the whole of 
gathered data, average results in the form of relative error, the standard deviation and the correlation 
coefficient are recapitulated in the tables 2a, 2b, 3a and 3b. 
 
Another effective comparison of the correlations can be carried out by the chart of the errors according 
to the ranges of degree of API oil gravity. The average absolute error is an important indicator of the 
exactitude of an empirical correlation. It is employed here to examine the exactitude of the validation of 
standard correlations and modified correlations (correlations with new constants adapted to the data of the 
3 separate and grouped fields). 
 
5.1. Bubble point pressure:  
Table 2a and 2b proves that the correlation of Al-Marhoun [5] has the least errors for the data used of 
the field of Bir Berkine and for the grouped data of the three fields, the correlation of Standing [1] for the 
data used of the field of HMD and the correlation of Laseter [2] for the data used of the Ohanet field. The 
statistical analysis shows an important improvement in the error with modified coefficients and the model 
of network of neuron. 
 
The correlation of Al-Marhoun [5] exceeds the remainder of the correlations studied with an average 
absolute error of 31.73% and 20.31% after modification of the correlation for the field Bir Berkine, and 
with an average absolute error of 11.89% for neural network model. 
 
For the grouped data of the three fields, it gives an average absolute error of 27.28% and 25.45% after 
modification and 10.97% by the neural network model. For HMD field, the correlation of Standing[1] 
gives: 25.91%, 19.57% and 03.30% by the neural network model and for the Ohanet field the correlation 
of Lasater [2] gives: 18.48%, 17.68% and 02.28% by the neural network model. 
 
Figure 1 represents the comparison between experimental Pb and estimated Pb by modified correlations 
for each fields and with coefficient of correlation, R²=0.977, 0.950, 0.767 and 0.762 for Bir Berkine field, 
HMD field, Ohanet field and grouped fields respectively. 
 
5.2. Factor of volume of formation: 
After the analysis of the errors, the correlations of Vasquez and Beggs [3], Standing [1] and Al-
Marhoun [6] have less error; 11.19%, 06.97%, 09.79% and 10.23% for the fields Bir Berkine; HMD, 
Ohanet and for the three fields grouped respectively. 
 
After the statistical analysis one sees an important improvement in the error with modified coefficients 
and by the model of network of neuron.  
Figure 2 represents the graphic comparison between Bo experimental and Bo estimated by the modified 
correlations for each fields and with maximum coefficient of correlation, R² =0.938; 0.741; 0.992 and 
0.841 for the fields Bir Berkine, HMD, Ohanet and three fields grouped respectively. 
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Table 2a. Pb statistical study for each field 
Correlations 
Bir Birkine Field HMD Field Ohanet Field 
Ea s R² Ea s R² Ea s R² 
Standing (47) 46,35 44,35 - 25,91 38,05 - 28,39 34,08 - 
Lasater (58) 45,46 42,93 - 32,49 24,71 - 18,48 07,13 - 
Vasquez et Beggs (80) 47,37 49,45 - 31,02 42,06 - 30,57 36,07 - 
Glaso (80) 41,25 44,66 - 32,04 42,58 - 36,34 40,72 - 
Al-Marhoun (88) 31,73 26,51 - 26,50 34,68 - 19,24 24,51 - 
Al-Marhoun (88) modified 
(This study) 20,31 26,96 0,977 - - - - - - 
Standing (47) 
modified (This study) - - - 19,57 107,5 0,950 - - - 
Lasater (58) 
modified (This study) - - - - - - 17,68 09,47 0,767 
Neural Network Model 
(This study) 11,89 - 0,756 03,30 - 0,778 02,28 - 0,996 
 
Table 2b. Pb statistical study for all field data 
Correlations Ea s R² 
Standing (47) 34,48 42,81 - 
Lasater (58) 34,30 28,06 - 
Vazquez et Beggs (80) 37,53 47,17 - 
Glaso (80) 36,76 46,70 - 
Al-Marhoun (88) 27,28 31,28 - 
Al-Marhoun (88)  modified (This study) 25,45 46,99 0,762 
Neural Network Model (This study) 10,97 - - 
 
 
 
 
Figure.1. Comparison between estimated Pb by the modified correlations and experimental Pb 
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Table 3a. Bo statistical study for each field 
Correlations 
Bir Birkine Field HMD Field Ohanet Field 
Ea s R² Ea s R² Ea s R² 
Standing (47) 16,13 43,76 - 06,97 14,18 - 11,37 15,70 - 
Vasquez et Beggs (80) 11,19 21,85 - 08,07 14,49 - 15,72 16,69 - 
Glaso (80) 13,79 30,12 - 07,64 14,02 - 10,88 14,24 - 
Al-Marhoun (88) 14,55 34,82 - 07,67 14,32 - 10,76 15,24 - 
Al-Marhoun (92) 13,54 32,52 - 07,44 14,35 - 09,79 12,76 - 
Vasquez et Beggs (80)  
modified (This study) 08,86 17,20 0,938 - - - - - - 
Standing (47)  modified 
(This study) - - - 06,45 13,14 0,741 - - - 
Al-Marhoun (92)  modified 
(This study) - - - - - - 08,91 12,36 0.992 
 
Table 3b. Bo statistical study for all field data 
Correlations Ea s R² 
Standing (47) 11,13 29,79 - 
Vazquez et Beggs (80) 11,02 18,75 - 
Glaso (80) 10,80 22,13 - 
Al-Marhoun (88) 10,42 23,21 - 
Al-Marhoun (92) 10,23 23,05 - 
Al-Marhoun (92)  modified (This study) 10,09 22,33 0,841 
Neural Network Model (This study) 09,26 - - 
 
 
 
Figure.2. Comparison between estimated Bo by the modified correlations and experimental Bo 
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6. Conclusion 
The following conclusions were drawn from this study on evaluation for data of the Algerian crude : 
1) The correlations recommended give better predictions with original and new coefficients for the 
prediction of the pressure of bubble (Pb): 
x Al-Marhoun [5] Correlation is the best for the Bir Berkine field and the grouped data; 
x Standing [1] Correlation for HMD field; 
x Correlation of Lasater [2] for the Ohanet field. 
2) Correlations recommended and because of its least errors and less standard deviation and with 
original and new coefficients, they predicted better than of other correlations for the factor of 
volume of formation (Bo) of oil:  
x All the studied correlations showed a good prediction compared to the experimental data. 
x Vasquez and Beggs [3] Correlation for the Bir Berkine field. 
x Standing [1] Correlation for HMD field. 
x Al-Marhoun [6] Correlation for the field Ohanet. 
 
These correlations were compared for the crude oil of Algeria but they can be employed to estimate the 
same parameters of PVT for all the types of mixture of oil and gas with properties belonging to the 
margin of the data used in this study, and they are employed to produce differential tables of release for 
the simulation of tank, and they can be granted for other basins/sectors, or for certain oil classes. 
 
All the results of this study prove that a higher exactitude was obtained when the correlations are granted 
to the regional data and the forecasts of models of neurological network are better for all properties PVT 
studied compared to the correlations. In addition, the neurological model of network exceeds these 
empirical correlations most common. 
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